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Abstract 
Industrial designers in Indonesia should develop new viewpoints concerning industrial products, lifestyles and 
consumption habits, resources and creativity in view of climate adaptation. In the field of industrial design in 
Indonesia, sustainability issues started to attract attention in the early 1990s, but were brought up formally only in 
mid-2000, as part of the curriculum in higher education at the Faculty of Arts and Design, Institute of Technology 
Bandung (ITB). Given the fact that the ongoing curriculum at ITB still applies concepts of the conventional industrial 
era, this paper aims to conduct a general analysis of a course to prepare future designers for the current issues in the 
subject of sustainability, emphasizing the attempts to apply the principles of sustainability within the context of 
Indonesia, a developing, tropical country that is vulnerable to climate change. In this article, a SWOT analysis is laid 
out to evaluate the delivery of the subject and the organization of the curriculum. As a closing remark, it is suggested 
that an effective delivery of the subject should include exercises in real, local cases.   
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1. Introduction: Industrial Design Education in Indonesia 
Industrial design education in Indonesia started in 1972, as a 
Design at Institute of Technology Bandung (ITB), West Java, formerly known as Technische Hogeschool 
Bandung (THB), which was established by the Dutch colonial government in 1920. The first lecturers of 
the industrial design studio referred to Western European and American programs of formal education for 
design in the industrial era. Object creation emphasized the use of conventional industrial materials and 
production techniques, with mass-production and factories in mind. Students were expected to master 
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basic workshop skills, including technical drawing, drafting and rendering, and to find work in industrial 
companies after they graduate. The curriculums of the industrial design program at ITB have been 
developed continuously, over the four decades since its establishment. However, the core subjects and the 
Table 1). 
Table 1. Focuses of design projects at Industrial Design program at ITB, per semester 
Year Semester Focus 
1 1 Structure and materials, product semantics 
 2 Basic engineering 
2 1 Industry, production processes and management 
 2 Social and cultural aspects, new crafts 
3 1 Innovation, multi-disciplinary projects 
 2 Final Project 
 
entering ITB, where everyone within the Faculty of Arts and Design learns the same basic visual art-
related skills (mainly creating two- and three-dimensional objects) before being divided into the five 
programs available at the faculty (Fine Arts, Crafts, Interior Design, Industrial Design and Visual 
l Design program are 
trained to understand three-dimensional structures, materials, and product semantics, including 
basic/applied engineering. Objects that are created as assignments in this phase have simple functionality, 
but should communicate accurate operational messages to the user. The second year of the Industrial 
Design program requires the students to design products for companies, which adds to the challenge for 
the students to comprehend the industrial production process and to communicate with clients. Another 
task in the second year emphasizes the social and cultural aspects of products, in which students are 
expected to conduct a research on local resources and potentials. In the third year, students should 
innovate by collaborating with other disciplines, such as mechanical engineering, electrical engineering, 
informatics, psychology, medical science, etc. In the final year, students are free to decide a theme for 
their final project, under the supervision of their assigned tutors (see Table 1). Students are suggested to 
choose from the fields of competence available at the industrial design department at ITB: human factors 
(ergonomics, interactivity, automotive, etc.), applied technology (material exploration, structures, 
modeling processes, etc.), material culture (lifestyle, new craft, etc.), built environment (public facilities, 
urban setting, etc.), and product system and management (management, intellectual property rights, etc.).  
This curriculum, which was set up in 2008, has served as a model for other universities in Indonesia 
that offer industrial design programs. The curriculum, however, is revised and improved every five years, 
therefore in 2012 the current one is being reviewed while a new one is being devised, so it can be applied 
in 2013. Curriculum improvement takes into consideration contemporary issues that are relevant to 
students of higher education in order to prepare them to become professionals in their field.  
The subject of sustainability has been disseminated globally for tens of years. Due to the advancement 
of information technology, its concepts and theories have become more evenly spread around the world, 
and have also reached the developing countries. The subject of sustainability has currently been included 
in the industrial design programs at ITB and is going to be implemented further in the future curriculum. 
The main concern here is the conveyance of the subject to industrial design students, including the 
selection of literature and other references, relevant cases and examples, and the accelerated updates of 
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knowledge about sustainability and climate change (Larasati, 2009). 
2. From Appropriate Technology to Design for Sustainability  
The subject of sustainability, as we currently know it, started with a slightly different approach at ITB. 
In the 1990s, lecturers and instructors started to introduce indigenous technology for object creation and 
production and the use of local, natural materials next to the fabricated, industrial ones. During that 
period, theories that were taught to students included the concepts of intermediate technology and 
appropriate technology [1], where successful technology means a balance between ecology, economy and 
socio-cultural aspects. These theories match the ideas of Papanek, who was concerned that industrial 
[3] and argued that design should respect indigenous skills 
and processes of object creation [4]. Up to the 2000s, such references came only from imported books and 
magazines, visiting professors and proceedings from international conferences, therefore there was no 
proper basis yet for teaching sustainability. It was only after the year 2000, when Internet connectivity 
started to become more commonly available in Indonesia, that abundant teaching materials about design 
and sustainability could be accessed. However, this convenience has created another problem: this 
material had to be sorted out, selected and formulated into a rational flow that is relevant within the 
curriculum of the Industrial Design program at ITB. By that time, students were introduced to the ideas of 
 in their designed objects. However, 
until 2008, no particular course was held in order to specifically discuss the issues of design and 
sustainability. 
Due to the availability of a lecturer specialized in the studies of sustainability and climate change, the 
Design and Sustainability course was finally started in 2008 for the bachelor level of the Industrial Design 
program at ITB. Among the models used to set an outline for the course material at ITB was the 
sustainable design course at the Design Academy Eindhoven (DAE) in The Netherlands, which was 
developed by Ursula Tischner (2006) [5], because it covers complete information presented in stages, and 
guidelines a designer should follow when incorporating the aspects of sustainability in design projects. 
The material from DAE is also suitable for ITB since both schools have similar methods towards the 
process of object creation, which is not fully engineering-based, but emphasizes the creative process with 
analysis and exploration methods. The development of the teaching material has led the inclusion of 
many more current subjects in the course, such as the concepts of biomimicry and Cradle to Cradle, 
simultaneously with advancing information and communication technology and Internet access. The 
challenge here is for the lecturers to select those references that are relevant to local conditions, the places 
where Indonesian design students will work professionally after they graduate, while still being aware of 
the latest developments within the field of sustainability. 
There is another challenge for the lecturers, due to the fact that students from the past decade need a 
different learning system compared to those from the previous era, since most of them are vastly exposed 
to online information, which demands particular interaction methods. On the other hand, this fact can also 
be considered to be an opportunity, since it increases the possibilities for students to engage in real action 
and apply their knowledge outside of the classroom. 
3. Preparing Future Designers  
Since the course is fairly new to both students and the lecturers, it started in quite an experimental 
fashion, where foreign references were used as an anchor for discussion and activities that brought up 
local cases. In this phase, students were asked to identify local potentials and examples of practices that 
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are different from the ones presented in foreign books and websites. Several main factors include the 
strength of Indonesia as possessing abundant natural resources for alternative material and energy 
sources, and abundant human resources with countless traditions, indigenous knowledge and skills. It is 
important to identify these strengths, since, as a developing country in a tropical region, Indonesia is 
vulnerable to climate change and is expected to conduct mitigation strategies in coping with 
climatological extremes that are caused by global warming. The main point here is for students to 
understand that designers, whose job is mainly to create objects, have the responsibility to determine the 
energy and water, the waste produced during each milestone of the object (extraction, production, usage 
and disposal), and so forth. Before the Design and Sustainability course was introduced at ITB, object 
lifecycle analysis was not included in the design process. It is crucial for the students to comprehend the 
limitations and durability of materials and resources, next to production processes, product semantics, etc. 
 
 
 
 Apart from acquiring theoretical knowledge, students are assigned to discover sustainability practices 
that have actually been realized in Indonesia, either by indigenous or traditional people, or by people with 
contemporary lifestyles in urban areas. They have to recognize their own ecological footprints by 
identifying their own consumption habits and make suggestions about how to reduce their footprint, since 
it relates directly to their lifestyles. This exercise has taken an important turn, in which we could actually 
map, for the first time, the general comprehension of university students about the impact of lifestyles 
toward sustainability (see Fig.2.) and their average consuming habits in a dense, growing city like 
Bandung. Valuable experience is also gained whenever a global event takes place, such as the 350 or 
TckTckTck campaigns approaching the Climate Conference in Copenhagen, December 2009. Students 
were asked to take part in the campaigns, for example by creating posters that bear their messages and 
uploading them on the Internet (see Fig. 1.). In this way, their works are not only seen and appreciated by 
their classmates and lecturers, but also by people who have Internet access, especially those who actively 
engage in related issues in social media.  
Feedback from students varies, but in general they expressed a keen interest in the subject, and some 
admitted that they had never thought about the lifecycle of an object before and how it can influence the 
quality of the global ecosystem. This course is given to students who have almost completed their studies, 
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so several students took the issues further and implemented the concepts in their final projects. A couple 
of them even proposed projects that do not have tangible objects or products as the final outcome, but 
systems. Considering the output and feedback from the students, the course delivery was effective in 
providing them with an adequate perspective was towards sustainability. Students who have taken this 
course and graduated are currently known, among others, as initiators of communities that activate public 
areas, engaging in community development and independent creative movements. At this early stage of 
design and sustainability course at ITB, assessments are made for further improvement of the course.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Among the activities conducted in the classroom during the course in 2010: an interactive workshop about design & 
sustainability  
4. SWOT Analysis  
Several factors influence the contents, quality and continuity of the course at the Industrial Design 
program at ITB. Table 2 contains a SWOT analysis of the course, based on the first four years of its 
implementation at ITB.  
Table 2. SWOT Analysis of Educating Indonesian Future Designers for Climate Adaptation 
  Strength Weakness Opportunity Threat 
Curriculum The availability of 
references and examples 
from the last four years 
Lack of precedence in 
conducting such 
course  
An update every five 
years 
The willingness of the 
national higher 
education institution to 
accept the new course 
subject 
Campus 
infrastructure & 
organization 
The Industrial Design 
program at ITB is quite 
open to accepting 
updates and 
improvements  
Lack of human 
resources 
International networks 
of ITB and its 
faculties that are 
credible in the field of 
design and 
sustainability 
Policy changes 
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Contents  The aspects of local 
resources and potentials 
can be added to the 
material, and be 
determined as a strength 
of Indonesia in 
establishing 
sustainability  
Not all design 
students are capable 
of processing 
mathematical 
formulas (e.g. when 
quantifying product 
lifecycles with 
software) 
Creativity is always a 
valuable point in 
initiating action and 
turning theories into 
action, which can be 
included in the 
curriculum 
Lack of constant updates 
about current issues 
Facilities: 
references 
(books, 
journals), 
software, videos, 
etc.  
Access of Internet and 
other materials  
Lack of expertise in 
operating software to 
quantify product 
lifecycles 
Wide access to multi-
disciplinary projects, 
whether among other 
faculties at ITB or 
other institutions in 
Indonesia and abroad 
Lack of updated books 
and/or journals and 
software to quantify 
product lifecycles 
Lecturers The availability of 
lecturers with 
competence to deliver 
the subject 
The amount of 
lecturers still needed 
to implement the 
subject within the 
main courses (design/ 
craft/ art studios)  
The availability of 
lecturers from other 
faculties to enrich the 
deliverance of the 
subject 
The possibility to get 
distracted from the core 
subject  
Students Abundant young 
creative human 
resources with above 
average intelligence 
(due to the ITB 
selection process) 
The ability to 
concentrate and 
proportionally 
incorporate the 
concept in design 
projects  
Their ability to form 
communities and 
networks, their energy 
and ability to acquire 
information from 
various resources 
The possibility to get 
distracted from the real 
message and the risk of 
 
Professional 
requirements/ 
industry 
demands 
Graduates of ITB are 
commonly in high 
demand, both by 
companies and 
universities/research 
institutions  
After graduating, 
most design students 
now prefer to 
establish their own 
enterprises and it has 
become more 
common that 
designers become 
entrepreneurs instead 
of working for 
companies 
Future designers with 
viewpoints of 
sustainability who 
work for companies 
should be able to 
improve the 
production process 
and system of the 
companies 
Considering that such 
inclination is a trend, it 
cannot be predicted if 
future Indonesian 
designers continue to do 
so, and how it would 
affect industries in 
Indonesia  
 
In general, the analysis points out that it is obviously feasible to continue and develop the course, and 
that it is important to prepare students with a perspective on sustainability issues. Weaknesses and threats 
are mostly found at the organizational level and can be coped with, while the strength and opportunities 
mainly have to do with human resources of high quality.  
5. Closing Remarks 
Deli
them to be responsible professional designers, can be conducted effectively if it involves real-life cases, 
especially the ones that directly touch their daily habits and experiences. Stimulations in the form of 
participation in local or global campaigns that are relevant to the subjects give an added value to their 
works as well, not only as an exercise but also as a vehicle to establish valuable networks. Design 
students in developing countries such as Indonesia, whose main potentials are the abundant human and 
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natural resources, have to realize that their biggest challenge in climate adaptation is to discover 
indigenous knowledge in conducting daily lives and to creatively fulfill current needs while maintaining 
resources for future generations.  
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